Hydroxylation of aromatic compounds as indices of hydroxyl radical production: a cautionary note revisited.
While setting up an intracerebral microdialysis system to estimate the extent of oxidative stress induced by the neurotoxin, N-methylphenylpyridinium ion (MPP+), we encountered a problem in the use of hydroxybenzoic acids as traps of hydroxyl radicals. Using either 2-hydroxybenzoate (salicylate) or 4-hydroxybenzoate as trapping agents, we observed a nonspecific, that is, nontissue derived, production of hydroxyl radicals as measured by the hydroxylation products, 2,3- and 2,5-dihydroxybenzoate from 2-hydroxybenzoate and 3,4-dihydroxybenzoate from 4-hydroxybenzoate. This production of dihydroxybenzoates was 10 times that expected due to the administration of MPP+, thus making it impossible to interpret our results. Careful investigation of the various components of the microdialysis system indicated that contact of the microdialysate with metal surfaces resulted in dihydroxybenzoic acid formation. These results should serve as a reminder to perform stringent tests of the experimental system prior to experiments with biological tissues to evaluate the contribution of hydroxyl radical production from nonbiological sources. Therefore, along with the possibility of enzymatic production of dihydroxybenzoates, artefactual production by components of the experimental apparatus must be considered before assuming that one is measuring hydroxyl radical production by a biological system.